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(54) THRUST NEEDLE ROLLER BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thrust needle 
roller bearing in which an increase of lubricating oil 
passing through per unit time is attained by improving at 
least one of either inflow or outflow characteristic of 
lubricating oil. 

SOLUTION: In the thrust needle roller bearing 1a, two 
pieces of retainers 10a, 20a have roller retaining parts 
14a, 24a of which radial length 1a is set shorter than a 
roller length 1, and by folding at least one of two pieces 
of retaining parts 14a, 24a, at least one of thicknesses 
t12a, t13a in vertical direction at an outside part and an 
inside part radially of the roller retainer 14a, 24a is 
formed to be thinner than thickness t14a in vertical 
direction of roller retaining parts 14a, 24a. 
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[ttffffllttoflEB] 

[flt*«2] M£2tt0ftft«ds. b«IS2«co«^co 
^SCtSrWWt-J-SBI** l Xtt2gBtto;*7;* fit 

[0 0 0 1 ] 

^•y^ h7^vr>3 ^iz&mzinzxv x him 
[0 0 0 2] 

Ltlt M*.tf, Ell stci^ko^&ibixTv^o r 

0*7* him^^isi o ott % m$k<D$m^%i 3 

o t i^bHc»o«-#t- 5 i 3 o^R^^gffJE^y^-e 
»«rT5 2#^«<K»t¥»i l o, I2 0i!&»6ftor 

[00031 2tt^Mi i o, 120©^ 

ofci 11, 1 2 l «rl»KHff3Stry^-C#U 2tfeo^ 
^110, 1 2 0 li, *#Ofg 111, 121 \ZJMf$L 
*Mz~r>i&£fU 1 14, 12 4T'1S^C(D^C^ 1 3 
0 &±TJjfa\Z&AsX&&-tZ>£ 0 [CfcoT^5 0 2ft 
O»«f»110, 1 2 Otftfttr ^ 1 3 0fc*^»Rtt 
■eo:6«»8ll4, 124WfJ:T*|filOllSt 
H 015 (B) C^tJ:9t:, SW:513 0^D 
«t 9 fc/h<*V\ C^{fcmi5l 1 4, 12 4^ 
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Ifi]OSSfi«-#tc^>* 1 irlSf*!^— "Cfc^o tit, 2 
tfco»»«i io, 1 2 0fi, «;frft0>**»»i 1 
2, l 2 2$rSVN^^«9fi^^_hT^^iFft) tttfr^ 
*rt*«i 1 3. 1 2 3S:Sv>l:5fi91 
^S-bT^r^jijff^fttf-crtffliJojftiFBi 1 Z(09tm \ 1 

So 

[0 0 0 4] tit, ^i^*t5^7^h^)K 

c^«jgi oote, mi 6 t^tct 9 in, mi 161 4 1 

70 OttitSl 42t^2$il4 4G0#Lit® 1 4 5 £<DfI3£r 

3 o^e»tsJ:5i^ ««f«i 1 0^1 

1 4 lOSBrtWWl 4 3fcr#*«fcix5. t^fC, 
g»3*c^3i^^^3B»$tfCm l W l 4 l sftSEWEf 
(5M*S§1 10, 1 2 OfcfglMl 4 1 £ fcfclcll! 
JEU «:5i3oeiii4i 0«LiB® 1 4 2 t 

^2#1 4 4(Dfll® 1 4 5 ^Offi^ijf^., 
R,.»«:5l3 0Ol(Il:»IWll0, 1 2 0» 
filc*^C^>ffi:«P«l 14, 12 4 fcO|H-C©j£#tt 

200*111, 1 2 1 oa*rti«BtoiB-e«>*6#«- 

&D { «tiKC5l3 0Ofl!|ffitttlffil4 2, 14 5 

««&Wd^iPS»ffl^Slttl 41tM2il44^f B 1 
Jw«rtS*VfcttKl 4 6 £riIoT*^* 

[0 0 0 5 ] r^>JB»ttO«W&tt»«riai 6fe#HRb-C 

5^iio-Cd»b«2«l 4 4<D$^I® 1 4 5 ffttttt 1 

30 1 oo:^toi 1 4\cMi,xmjjfa<Dftmmftk<D 

WSr^WBOJ: 5lc515o ^o&, Wfltifcte* 

13 0OSlM«*Sll0, 1 2 0-C«^tl5^ 

flflF*3£&EPCOj; 5 Kilo 1 3 0 0>«E* 

124 to^ 3 oo&^Aottfi&fRtiMB 

11.0, 1200*111, 1 2 1 (TD^^f^i^St O 
W> RtftHRC^l 3 0O«BBt*aaBl 4 2, 14 5 
^WSrittU ^21114 4 0$ftil® 1 4 5 £ 
1 1 00:^^1 1 4l:»tr8»no»fll«»t 

40 (Dm&Vtm 1*14 1 OJfctot® 1 4 2 i 12 0O 

r%ft»»l 2 4f^UTS*[fi]CO^ttO«^^o|W$r51 

[0 0 0 6] 

H8WjW**LJ: 9 ^i-<&RH] cct% 
"7* hlW^^lif 1 0 0-<Dpy#?ffiO^tA'ttfi> A 
m.s ten, ^/E^OftH, ^2il44 O^il® 1 4 5 i 

fiWHi 1 oo:*»»«i 1 4{cMUT@^fS]o^iiij 
«J»i:oracoffiK|coWfffi«&^?Si 1 l«l:J;oT 
i^r^^^So ^/c, ^7^hitt:^ioo^^o 

so mmmnmmm^ mm, m&$f<D<^ m2mi 
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3 

4 4 CQifftil® 1 A St 1 1 0 O^L *>{Sf*S5 1 1 4 

Ml 4 IWttatffil 4 2t«»8l 2 0<^:^ffil 

2 4 It w^HBM i oB<o$ B^Bril, 
ROTKl 11, 12 1 co^lCctoTftS^^^o 
[0 0 0 7] Ld»L43ft«fe % :<7)»0^7^ 
5$6§:1 0 OfCfcoTte, S2II14 4 0$tot® 1 4 5 

i i oo:^Mi i 4(c^iriMo^ 

i»B«)«Att^i<, i!2«Il 4 4<0«JliI 

® i 4 5 k{%n$%i i ooi^fttui i 4id^tura 

#rfi]<D*MH!llFB# t OB&t^* 111141 ^Wlil® 1 4 2 
2 0O:«l 2 4i:^lti^^ 

[0 0 0 8] i^ot, *«Wtt±3eo«|«fr3»B LT4 

[0 0 0 9] 

3 ixfc - 5fft»*-CimE«fcO«-* £ 6 £_bT:*f 

[0 0 10] *fc, *58M0 5*>»*«2lc:«S^7^ 
hitJRr^ttgtt, »#*lE*<0»Hfc:*5V%T, mils 

2ftOfiM*«3&S % H«IB2tfc<7>«fiF|g<7>5 W4< t 

[0011] Hlc. *3BW©5fe«|*qi3^«a^7^ 
hSffltw^ttgli, «#*i;^2tE«w*Wl:::fe5^ 

T,"ffirtE2«co(s«ps*5, «#fao*rt««Rtf*^ss 
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[0012] 

iS^l^Wi^U (A) tttt^BBH, 

(B) tt (A) 60 IB- 1 B«fc»ofc»EB* (C) 
tt (B) (D1C- 1 Cj»t^o^KffSI21-efo5c El2tt 
Hi go* 7* h»*tC^>*!iSwttffltfcfflSr^1-»»»fffi. 

m-cfoSo in, mi (b) , hi (o , &xfm2\c 

[0013] (21 1 [£*5V*T\ hfcHfcr *>teg: 1 a 

fi v »<Z)§W^^>3 0 a ^^fbS^«^5 3 0 
a trR«tfcBfStry^-e«»f 5 2tfcoaitt«#»l 0 
a,'20ai:d^4otV^ 0 CL^r, 2 1 

0a, 2 0 ao-ttt-fixtt, S*^fi3^w*5v^■r«•^Kc^s 

1 J:nfV«W(7)M^l 1 a ( 2 1a£rffilE 

Bf«tr y ^-e#u «*.w»r«ffiffi*« (spco « 

Slla, 2 1 a^^igCil, SvMCtB^Klfa^o 

<b w 1 4a, 24a ^^^3 0 a SrJiT^ 

a, 2 4 a ©S*|fi]Ofi$ 1 a 1416* 1 «t 9 tlV^ 
2tfc<Z5«fiMBl 0 a, 2 0aO5*>±ift«F«l 
0 a <DZ.*>GmUl 4 a r*>«8MH5 1 

4 a ^»d»ba[*a*^T*^«? «rf fetufcT*3«i 
tti»15ai, TKMl5a^)W^Wi 

V^o -HR!Hft*¥»l 0 a <DZ 6«*»»i 4 a <7)H 

*rtrt«jcrti*trwt) *rffe^fcrt«ts«i 3 a txffi 

J5fc£*VC^5 0 — 2ftOfi»8l0a, 20aO? 
*>T««»*2 0 aro:^ft»2 4 a Off*rtJ^«l 
tt. r^*»«2 4 a 0^*^P>iEAa«^Jb*^»f9 
ft*f e>*bfc±*Jga»2 5a^ ±*5g£0«2 5 a <7}_L 

a i:T^$tl-CV>^ 0 TiW««f»2 0aO:^ 

ftfifffl2 4aWl*|&]rt«|tt, r^«ftP*l52 4 a 0>rt«8 

^ ^?>Sf 5ftrr e>^fc«»isa«2 e a mmmmu2 

6 a 0±»36>feS*rtrt«tJ:rtUt-C#f 5 ft if btllZftW 
SM2 3 a i:-e»fifc*tlrv^So 

[0014] tfC, 2tt<D«t*»10a, 2 0 a {4, 
^fltKAl 2 8, 2 2 a ^Sv^^JbT^r^^fi^h)-^ 

5 t AfltRA 13a, 23a Oftl*9fi»|F|5 17a, 

27a fcsvMcjff9«*5±T^rti^*f DftrfrrtfiiytE 

9J13a <©*rt«B«FBl 7 a tld^xmfe 
$^§«t?l^ot^2> 0 2t$CO^^F§g 1 0 a , 20 a 
Sr@^LfcJK«-ett, 2ttO««F8l0a, 2 0aW 
50 t:^>»«f»14a, 2 4ai:^lTifflO^IM 
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(4) 
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(D±Tjjfa<Dm£ t 12a RT>*w *>&&U 1 4 a , 24 a 

T^^m^5 15a, ±^tB^5 25a, 1 6 

a, tti £15 2 6 a £2>><b, 

*¥»14a, 2 4 a <£>±T:£fo<Oi¥£ t 14a J: 19 t>?$ 

ti4a l± s tt!Rl53 0a©iDai:9t)/hSV\ 

[o o i 5] ^tr, \&±<nmi$L**'1rZ>* ! 7* b&ft 

i ail, ^l$A4 1 CD$AiI 

®42i:^2|i4 4<D$ftil®4 5 1: ©IWfrtMfcC £ 3 0 70 

ai5(E»i-SJ:5^ _h«(S#«i 0 a <Dti^£>t>Xi1t 
7 a£>rtWffi&36rtSt LTHI44 1 cofg 
rt*ll»4 3lCi"t^(f«>$nSo l©t**tfft 
i^BR U ±T{ft**« 1 0 a , 2 0a £>*HMfi» 12a, 
2 2 a03fe«»ESr3ertffit lt^li4 lfc1"**tf 

«>l-sr i t^iiB-efcSjft*. ztih^m&ui 2 a, 2 

2 a tt*ia-fr*>it:rfeS«tt4o-c, ^tbfe^HRiJtRfflJ l 

2 a, 2 2a^fe±Tfi»*10a, 2 0 a ^BV^tft 
«F* 1 0 a , 2 0a ^#f^tw^3 0 a k tfftffi-f- 

4 3 (ci-^^ii'^i-^c k&fft& LV\ 

[0 0 16] L^Lt, S»*4»03:^^^jBI(lS*l 
TJB1«4 l*«|Hl(Ei-5i, 0 a, 2 0 a t>fR 

1*4 1 tifcfcmiEU $+#tw^3 0a^Il*41 
£^«lil®4 2^2#4 4<D®imm4 5 

5o :©K,#«:530aoii(iBi««f8i0a, 2 

0 a tC^jS^tbytd ^5^^135 1 4 a, 2 4a tOfWro 
»*i^3 0 a^«^Ml 0 
a , 2 0a <D& 11a, 21a <D^^[p]5^® i: <D$f\X<D 30 
m^ttZ, &«:6 3 0 a C0llij®^^il®4 2, 4 

£tt&SRd>&«Wtt**ffiltM 1^^2te44ttD^(C 

»dcSixfcttB4 6 zm^x*?* htm^^^s 1 a 

[0017] d offl*fto#*Sg&£l2l 2 Sr^ffi LTf¥ 
JMlcWWI-fci:, M&4 6^^epA<Dj; o\z. 

5ioT^^>m2tt4 4 <7)Wlil®4 5 £ J:fcrJ{fc*£S 1 0 a 

<D^^«i*«i 4 a \zttLxmj?fa(Dftmnftb<Dmz: 

a (DjS]!ffl&tf#J#3S 10a, 20a XWZf&ZtlZ&mft 

ilOa, 20 alcM^iXtr^Ml 4 a, 2 4 
a^f4 tt«:^3 0aOl*Mffiifi»»10 
a , 2 0a 11a, 21a Ofl^ffaift® t <OW, R 
TJWtCL*>3 0 a ^RiJ@t#liI®4 2, 4 5 t(D^^i 
»U ^2$*4 4(7)®lil®4 5 JrftftSl 0aO:%» 
^14a (C*t LT S*r6]O^MIPJ«» t <D MRXfifR 1 16 
4 1 <D!gtoI®4 2 t{ft«p«2 0 a<n-%&&U2 4aC 
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U 2ttaflM*Sl0a, 2 0a^W:^Ml4 
a , 2 4a fC^t It f^fa^lld^O J:T#fa<7W $ 
ti3a ^C^MUa, 2 4aOiT^^i^t 
Ma «fc 0 kfUv^T, I2H4 4<0«lil©4 5 £±«& 
1**1 0 a <DZ*>ftftUl 4 a M** LT^ft <D fttflj fflS 

^ionoffimoRfrSSI^BIi 7lc^1-ft#«J:"0fc;te 
#<*D, iM^A^^±Ltv^ 0 2ft 
10a, 20a dSfti"^ 14a, 24 

a fc».Urll*l*i0^iB|»»0±T*lftWff* t.iza 
:5Wl4a, 2 4 a (^±T^r^]C0i¥^ t 14a «t 9 
k»^<Z>"C, m2®l4 4(7>«Lit®4 5 £ ffr«F» 1 0 a <D 
r Z&ftm Mat* LTS*|B10^«»» t <7>Pfl<7>£ 
K«aRt;il*4 1CD©i3l®4 2 fc»»«2 0 a 
0£5«»tt2 4 a ^*tL-CS*ffi]0^{Wffl5»tOR|0 

v^ 0 lot, h«Hfc-£tt$i a fciiigi-s*. 

10 a, 2 0 a\Z£^Xmmm<Dmi&&T&b*l\Z< <?£ 
Z><DX\ Lie < < fctK il^±H-Sr«]^J 

[0018] fc*5 % _bT 2 ftOftSg 10a, 20a 

(1, 0 3[^1-«fc EI l lZ7Fi--k(Dkte%imz.s ft 

mmn 1 3 a , 23a ^sv^jiT^ft^fi^^s 

»«S«12b, 2 2aroMMl8a, 2 
8 a fcSV^#0*fcaJ:T#|B]l-» 9 **f"C^HWffi» 
1 2 aO*^ffiffl5 1 8 a ^^Lfe5^ tiaotl^L 
Tt>J:V\ lO^tfoott), ^f^. 2 4fcO«^*l 
0 a , 2 0a #Jfci-C 14a, 24a It 

^f^]CD^iJ^CD_bT^rffi]Oj?$ t 12a R^r^>««F 
ffi 1 4 a , 2 4a \Zft l,Xmjjfa(DfamMft<D±TJjfa 
<Dm£t^3^ tt, T^jgmfflJl 5 a , _b^rMtU^2 5 

a , ffiMsun i6a, &xm»mm« 26a 

:^ftWl4a, 2 4aOlT^J| 
^ t 14a J:^^^V^ 0 4^l % :^»14a, 24 a 
<D±TXfa<Dm$ ti4a f±. IW^^>3 0 a OtiD a «t 

[0 0 19] ^(c, H4S:*RSUr*«M^«S^7^ 
H«-tti^*SoK2 jt»*lB«:KW-rs 0 BI4^ * 

(A) (B) (A) C04B- 4B 

KKc»-3fcKiBiarfe5o iU El 4 (B) Mds^Tfl- 
sKi^ttKBLTV^ftif^ H4ic^i- hftttw^ 
W^: 1 b tt, mi y * hiWc 1 a k\Z 

KWI«o«j«Sr*i"6*«. T«Hft»»2 0 bo^^La6ib 
ixfcftrtJ»«i 7 b<offii^fi««rfoS»^iS«2 8 b£r 

[0 0 2 0] EP*>. h^C^lgl btt, «3S 
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lw»f3etry^-C(ft»i-S2tt©«tt(R»*l 0 b, 2 0 
bfcj&*5>4-D-CV^ 0 I^T\ 2ft^Ml0b, 2 

*^*ffi**ro«cfto3SE i ib, 21 bSrttiasfsetry 

^T**U OT&tfftlHEEKMS CSPCC) ^2rtt^& 

b, 2iboWflll:il Sv^ft^frlcfaj^oTStt 
tS:^ftft«14b, 2 4 b#«j4£*u wtufcw^ 
Ml4b, 2 4bt«:^3 0b^±T»S 
^-C(R»1-SJ: $fcfco"CV^ 0 w^^l 4 b, 2 
4 b <D?S;frfr©:S:£ l bttw5* l «t t) 
2 10b, 2 0 b (7)9 *>±«{SR»» 10b© 

r 1 4 b iDft#|p]*M«W:, ^ <E>iAWff 14b© 

**A»&iMSSfcW!?ttif fcftfcT#Ktti« l 5 b 

T^ffittlftJl 5 bOT5ft^<b@*rfi]^MRiJJw^fj-CSf 
9ft#fe>ixfc^««JB$l 2 b t"C*flt**urv%S 0 £ 

fc, ±««j««p* i o b i 4 b comjjfaftm 

ttlftl 6 b ««5ittJ« l 6 bOT«*»e>ff*|S]rt« 

i-fiiftrsf D**f e>^fcrt«s»i 3 bK«^tit 

■«« 2 0 b ^»fi»« 2 4 b 

W2 4 bo»«A»t)MSfl[l:Jf 5*rf fe^fc_b*J6 

thU2 5ht. ±jjmmw2 5 bo±*^b«*m*« 
fcrtittrsf 9**f bixfc^««»2 2 b t-e«ft**uT 

V^. Sfc* T««»*2 0 b©^^»»»2 4 bOl 

w^«»»2 4 bortSBd^jroahrffcix 

fc«fiSW»2 6bh fltftflittitt 2 6 broJififtd^ibS 
*rtJrt«JcrtiJtT*f 9 **f bixfcrt«ltR»2 3 b 

[0 0 2 1 ] ^Lt, 2tt^ftfifSl"0b I 2 0bfi, 
*MIJ4£gB 12b, 22b ^S^^JiT^^t-fi^tJit 

s t t«»»« 20b o*^issa$ 2 8 b a 
afc±*fafc«!>ttrj\ 3fetert«tt«i3b, 23b 

0>ftrt«BtH51 7 b, 2 7 bfcSv^SrD J^fcJiT^fi 

vmfxftimRUi 3 b^»^flsia5i 7 b £^l#> 

MlOb, 2 0 b*rHSLfc«1l|-e»±, 2 ft 
10 b, 2 0b^^f:^ffli4b, 2 4 b(^L 

ti*ffi©»«»d©lT*WO)|[$ ti2b &t>*c^{fc 

*Sffl5l4b, 2 4 b(C^LrS*|S]Ortffl!JW»0±T*' 
f^co/?^ ti3b J± % T#5Efcb8Bl 5 b. _b^5itU^2 5 
b\ ig£4Sg£U£f5 16b, KCfflWStUffi 26b ^ffffii" 
SiiK, :^>fi»»14b ( 2 4bWlT^^I 
^ t 14b J:t)t3»v^ :5TOi4b, 24b 

©_bT^^]©i?$ t i4b fi. lt«:^3Ob0lDbJ: 

[0022] ^tt, J^-h<7?«fiS:Sr*i-s^7^ him 

w^liglbii, 0 2lr^^^Sltt4 l<D#lit®4 
2 tH2«]4 4CD^lilffi4 5 £ <E>M£«-itlt^ 3 0 b# 
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mm-fz>& _bftij{s«F»i o b<75^L«6^>n^ftrt 

ttffil 7 bort«B*rJSrtBB4 ITU $6 4 l ©Srtftii 

Ls T1W«*¥» l 0 b ©ft^figSB 2 8b ro*Mlia«r«rt 
LTPn1MM<mi$6 4 1 Ctti^n^t^-C 
^oT, El 1 [d^i"* 7* KfcMfcr *>*bg: 1 a t 

[0 0 2 3 ] fc*3 % _hT 2 tfc<E>»«F« 10b, 2 0 b 

m 5 ic^-r £ 9 ^ m4\z7F-th<Dki*t&ft\z^ & 

70 ilfi||!L3b, 2 3 b ^SV>(I±T^^1^^?) 
t mz, T«"J»^F» 2 0 b ro«rt«B« 2 7b ^riS^mS 
l-Sf 5ttH\ * fefcJMJMfiWl 2 b, 22bO*^»» 

i8b, 2 8 b £5^f^9m&£±T;frft^W9faHf 

T*M»Rttl 2 bo*0.«mi 8 b Stj^L^S^C: J: 
otffilTUv\ :(D|^tfcotk &ffc, 2ft 
wWiOb, 2 0b^/j:t:^Mi4b, 2 4 

b\zmLxmxfa<DftmMft<D±TJjfa<Dm£ tub a 

^^ft»«14b, 24bWL-CS*|p)«)rtWffl» 
©±T^^l©/?$ ti3b te. T2/M£HIH5 1 5 b , Jt*ffi 

20 mn 2 s b N ««*ffita« 1 6 b % &t«s*n6ttj» 26b 

*s«Fftt5^t^5>, :^ft«f»i4b, 2 4bco_hT 
2fft©l?£ ti4b J:Dt»f*v> 0 :%«»»14 
b, 2 4b(7)±T^^f ^? tub li % ii^:^)30b 

[0 0 2 4] B6 ^#StT*^l:#?>^7^ 

h#«i*»a«)JB 3 <5. B6H * 

h«-*r^«*g©IB3*llt»tt«r^ 
U (A) tt«»5paH, (B) ti (A) ©6B- 6B 
ofcKffi 13 -?*>£ 0 flU (216 (B) M*5V^«f 

tgl cfi, 2ftO»«fil0c, 20cW:^)ft 
t¥«514c, 2 4 c (C#btS*lR)©rtffl!ltt»W±T* 
fa©JP£ t 13c <7>^.*Sr ^tftfipflJ 14c, 24c CO±T 
*rtJO»Stl4e ct«9^^<, r^>««P«14c, 2 4 

:^S^14c, 2 4c(Z)±T^<^f ^ tuc 

[0 0 2 5] EP^, 1 c 

^ 0 c tCtub1S!^©iW-^>3 0 c&Rifc 

lwfiff^fyf-C^t5 2ft(Di^^Sll 0 c, 20 

cH^^otv^ 0 2^Mioc, 2 

0 c (D^tl^tlte, S*f6]^*5V^rfitJKC^* 1 J: f? t 
^T^B&^^©^©^1 1 c, 2 1c &mtZffiJ£t°v 
^T?#L, Wx«ftMJE3i«S (SPCC) ^^rlT^^ 

c 21 c (omi&m^ 5LvMc«^*^rt*»o-caa 

«i6ft«*l 4 c, 2 4c^MStl, C^bC^ 
(ftfipffll 4 c, 2 4 c^t^C^3 0 c £_tT*"fal-#S 
50 A,-e{£f£1-5«fc ^C^oTV^o :^^14c, 2 
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4 c (D&jj\Z)(D&£ i c nz?>& i x r> hM\,\ -£tz^ 

2ft«^10c, 2 0cO5t,Jt«ft»iBl0cO 
CL 1 4 c 0>H#rfiJ*MlW±. C 1 4 c <D 

Hit. ±Wktmx 0 co:5«»»i 4 c co 
«#|fiJrtflUrt\ : 4fi»» 1 4 c ©rtW»b*r9 
ixfc«»3eai« rsci, ««4ffi£H« 1 5 c h 

#Wt$*l/CV^ 0 — 2ttO«»Sl0c, 20cO 

9 *>Ttt'J(ftt*8S 2 o c ^>«l*SfC 2 4c ©s*rpj^« 

ft, 2 4 a 0^figd^a*[fil^H»ltrffi^S^ 

M«»2 2 ctfRttfeiXTV**. T««ft«2 0 

5SWS5 2 5 c o±«Sd>t>^l*rr«nrtffi'J^rfi]it-c«f 19 ft*f 
tbfcrt«««2 3 c t-ciftssixT^s. 

[0 0 2 6] tit, 2«CO«»*10a, 2 0 a ft, 
*MMffitt 12c, 2 2c 16c, 26cU 

T2ffr dtfr 19 ft if TSiMwiFr «9 Sfc 6 i AMfiA 

13 c, 2 3c©ftrt««17c, 2 7 c 5rSlM;i0r!9 
S^^±T^(-i^r l 9fttfr^«^2 3 cO*rt««I5 
2 7 c£a>L«>5C£K:«fcoT@i££jfr5J; ^t:^oT 

f*, 2tt^il0c, 2 0c^/^t:5Ml4 
c, 2 4 c {C^tT^^fS)0^|iJffl5^0±T^^^iP^ 
tuc te, ffl»36W«l 5 c, 2 5c^tS:ii 1 
6, :>b»S«14c, 2 4 c©±T#lPj<Bjpa tMc 
«t «9 — r *>{fc«Fffl$ 14c, 24c tC*tLT 

tfl4c, 2 4 c ^JiT^r^^i?^ tMc tl^— 

So :^jfBl4c, 2 4 c <D±TJjfa<Dm£ 

tMc H Wttr^3 0cOlDcin/h$v> o 

[0 0 2 7 ] tUt, J^J2<7>^£^1-&*7* h§W 
C15«§1 cte, EJ2 J^LfclSl 1*4 l£OmiI®4 2 
t^2t44 4<D«iiIffi4 5 i:^HW:53 0 c *HE 

g&2 7 c<anMB«r£rtflB£ LT^ili4 1 £>£rtN» 

U Tfflftft»2 0 c <D&^U2 6 c 0*MMS<r£rt 

[0 0 2 8] *=*lfc«ttfc*>ortt, SP(itifcK.fcSttlg 
#»£>ffl?tKG£U 2ftOft»Sl0c, 20cW 

^*>#«p«l 4 c, 2 4 c ^*ttr«*rtjortffiiffls»o 

±TJjfa<Dm£ ti3c 4 c, 24c^_h 

T^Tf^^i¥$ t mc «fc0k«^©-e, ^ 2 $to 4 4 colfcil 
®4 5 £Tffi!l«t*3&2 0 c <D - *>&&m2 4 c CMLt 
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JO 

c, 2 0c id«t-3"C«»}ft<Diiia* s iSfetb^< < 

[0 0 2 9] fc*5. J:T2tfc<Z>{fctM§l 0 c, 2 0c 
te, E}7^^-TJ: 9t-> SI 6 (C7^i-t,oi:flS*t(-s f*9 
fflj&ffi 13c, 23c ©frft$ftgf$ 17c, 27c £±T 
2fft(r#r«9 fttf TSLVMJtff 19 fiftS t#tC % *Mflyffi» 1 
2 c, 2 2cWiWl6c, 2 6 c SrSV^tfrflM 
70 <CS±T*WI-*fO**f-C^«tS»2 2 c <7>*fl.*8W 2 
6 c M>U5:ttJ:otfflEirt «fci\> z.<om& 
tfcotfc, M 2ttWftj?»10c, 20cW 
i^ftftSUc, 2 4c}cMLTl^^«^ 
_LT£-ft<OJ¥£ tiac ft g^IMlSc, 2 5 c** 

ffftn:ti^, :%fi»»i4c, 2 4cto±T^ 
fa<£>/?£ tMc «tt) — *\ ;:*>{&«Fffl5i 4 C, 

2 4 c l:Mlt^^lj^±T^f^^JI^ t 

1 2c i±, - ^t£f$lH$ 14c, 2 4 c (D±TJjfi)(Dm £ t 
mc £13 — "CfcSp *fc^ :^^14c, 24c© 
20 ±T*^f^ti4c ti, «:^3 0c^Dc«t?) 

[0 0 3 0] ftte, |2l8Sr#fi8Lr*:3gWJ-ffiS^7^ 

U (A) HlH5#¥®[§k (B) (A) 8B 
HfciBofcWflBBI-CfcS. IIU ID8 (B) ^*5V^r«- 

ttSldfi, 2 ftCDft^pSS l 0 d , 2 0dW:>5»ft 
4 d, 2 4 dCMlti^oMMwiT^ 
jfl fa<£>/¥£ 1 1 2d <Z53*j&sr 1 4 d, 2 4d<Z>_hT 

»I$tHd <fc!9t>»<. :^Ml4d, 24 
d\ZttVX&ftft<DftmUft<D±TJj&}<Dm& ti3d 
:^»l4d, 24d©±T*|6}^f $'tud 
— CfcS^-eBI 1 {ZTF-t*?* lai:l 

[0 0 3 1 ] BP*,, hfittt-^ttS 1 dtt, ttSS 

W«:^)3 0 d £^nfea»©ffl-JK-^>3 0 d§:R^ 

tw^try^(s^i-s2tk©ai«(R»»i 0 d, 20 

d ta><b#oT^5o ^ 2ttw«»8l0d, 2 

*v^!We*tto«[»<z>*l id, 21 d«r«JiaBfftt! , y 
^T^rb, MiLtf^mESMtR (SPCC) ^^^m 

d, 21 doHMtftic»l SWcfB^irfta^T^fcb 
t5w5fi*»14d, 2 4d«$^ C^^r^ 
ftft«i4d, 24d«:530d^iT»i 
^-eift»1-ai: 5»c<co-CV^5 Q :%ft«f«Hd, 2 
4 d <7}f!;£-faCD^£ l d ter 5^ l «t «9 ^fc, 
2ftO»fip|gl 0 d. 2 0 d<Do*>±m&ft$&l 0 d<D 

50 i 1 4 d O^^^^lijfi, r ^iRffffi 1 4 d <D 
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0* W hfotitimmtimi 5d^ mmmm 

i o d 1 4 d CO^ftf*)W*, C ^^^5 

1 4 d(D^^^^@^rfS3f^miJ{C^U*5^I«^l 3 d^ 
IxH" ^»^bTV N ^> 0 — 2t\ 2W^10d, 2 0d<D 

9 *>TtfUJ{fc£f^ 2 0 d <D- %&FfU 2 4 d COf£#ft*MRij 
te, ^{££f£G2 4 dco^^^i^«9&}f bh,^^ 
03*15 2 5 d M£«fcBgfl2 5 dCO^^^ft^MliJ 
\ZfartXftVm?hfrfcmWWM2 2 d £-Cl#J&£;h,T 
^So 2 0 d CO I 2 4 d 

^^HRlJd, ^{£^£{5 2 4 d <7)F«/^^:frftftW;r 
^tf£F^Ry*£g&2 3 d^^tt^^T^^o 

[0 0 3 2] tU, 2^^10d, 2 Odd:, 
1 2 d , 2 2d(7)MMl6d, 26d^i 
T^ft^flr 9 ft If TS^ldtfr "9 t *lc N ^«5^(5 

13d, 23d <Dmftt$i%$ 1 7 d , 2 7 d £S W;i#r 9 
fi^6±T^TS]^$ff 9 ft If T 2 3 dCO^ftim 

2 7 d£;6>L£>£^ t l:«tot H^£;ft,5«fc ?^4oT 

2^^iod, 2 o d *m-&^ymx 

tt % 2ttro«S8i0d, 2 0d^4t:^«WH 
d , 2 4 d ld» Lr^^(^co^1IiJ^^(7>±'T^^coiP $ 
1 1 2d te N ««45Sttl*l5 1 5 d, 2 5d^ftf2,wi:^ 

I^ftWHUd, 2 4 dco_bT^fftco/?£ t Md 
tHlK :^R«F»14d, 2 4dC»lt 

a*rti«>rt«»»o±T*rtio»* ti3d 

«1 4 d, 2 4 d co_LT;frftcoJ¥£ t Md £[r)— T£> 
So I^ftftBHd, 2 4 d<D±T;frftOJ?£ 

tMd 12, »)Rl53 0d(Z)lDdJ:n'h$v^ 
[0 0 3 3] *LT, ^(DrnfoZfi-tZXyX him 
Z. ldlt (21 2 Ufc^ 1 $6 4 1 (DWl&ffi 4 2 

i^2i4 4'a«LiBS4 5 ^C0P^£r$m^3 0 d 
IH-5«fc9t^ T«tft»»2 0 dO^L*W:ft^ 
ffi 2 7 d OrtiMffiSrjertS fc l-Xm 1 H 4 1 <Dgftl&S& 

4 3 StfafrSita. **5, ^<7Vf-#*tf«>l::BR 
U TiW»fiFSi 2 0 d o*fl.*S*|5 2 6 d £>*MMB«r3Bft 

[0 0 3 4] *jas?gin^«>ortt, fflraffiictattg 
*tt<z>iBttfc»U 2ft(O««f8i0d, 20dW 
:6«l4d, 2 4 d^»LTSarWO^MBi|«»o 
J-T;frftCOip£ t i 2d J&SC*>«t*8Bl 4 d, 2 4 d CO ± 
T^ftCOil^ t Md «fc 9 t>SM^O-e, g£2l|ft4 4C0$tot 

5 4 5 £ TMftfH! 2 0 d co - Z&Wm 2 4dl:>PtLt 

5 0 cfco-C, h«-^d^>(*gl d SriiiBi-smffi 

#«-#f4Sr[fi]J:$-frSwt*5-C#S. 1 0 

d, 20 dtCj;or^ytfft<Dalig^^ttl-< <KZ>(D 



(7) 2002-70872 
[0 0 3 5] 4*5, _bT2ft<D{£mgl 0 d, 2 0 d 

12, m 9 ic^-T J: 9 l^, m8\^i~h<D trtKitflz^ ft 
i»13d, 2 3dOftrt«»17d, 2 7d5r±T 

*«j«c*f d «rfT5vM^*f 0«ia5 *UH4Kffl l 

2d, 2 2 dO*^58«fCl 6 d, 2 6 d SrSWHjr !> 
^S±T^I^!) fttfT*«g*|5 2 2 dOf»2 
6d$r^Lfc?>Ci:i:«];oT@^Ltt)J:^o 
T&oTk, ^tfe, 2 #o{Rf¥» l 0 d , 2 0d*54t 
70 d ^>*«fSK 14d, 2 4di:M IT1*|^^1M^ 
±T*ft©»* ti2d tt, «#U6HJ(FB1 5 d, 2 5d^ 
Mt5:a^, :5ftS«14d, 2 4d(7)±T^ 
[fijtOJPS tMd £9 — # % n^>««F«Bl 4 d, 

2 4 d\ztt^xmjjfa<Dftmnft<D_tTjjfa<Dmz t 

i3d 11, ^*>GU#S5 1 4 d, 2 4 dCO_bT^"ft<^i?$ t 
Md feW— -C*>So :^>Wl4d, 24dC0 

±TJjfc)CDm$ tMd te. §W:6 3 0 dcomDaxv 

[ 0 0 3 6 ] SI 1 0S:^Hau-C*:»^l-«S^7 

OiFU^BrffiBI-CdbSo ilU {21 1 0 [C*5^T£HRw ^te 

BrSLT^fcv\, [211 OIZtfI-X?* 

e l±, 2 tiCOfttiMB 1 0 e . 2 0 e CO 9 *>0±«fift»» 

1 0 eCO^^^^ftlf^DXi-^^ ^ICJ: «9s 2tkO(*» 
«10e, 20eW:^»»«14e, 2 4el:>Ft 

ura*ipj^«»»o±T*i*)o»* t ize ^t^r^> 

«f*«5 1 4 e, 2 4 e |C» Itl^ CO F*J«i$#G0_hT 
#ftC0j?$ti3e S::^jtSl4e, 2 4eWj:T* 
30 ftco/P£tMe .fc t» t>SI< LTV>5/^TI2j 1 ic^i"^^ 

[0 0 3 7 ] IP*?, hftf«r^>«S-i eli, ^ 

COif^^.^ 3 Oei Z.ft,bM$k<D&i-tf:-Z>3 0 e ^rR4^t 

lcFjf^t: 0 y ^r^^i-S2ttco^^:^i 0 e> 20 

e^^^otV^c CC-e, 2ftOR»j8l0e, 2 

V«SW©*SO«l 1-e, 2 1 e ^mj|2Fjf^t: 0 ^^ 
T#U «*tf»Mffii6*S (SPCC) ^^rfT^S# 

4(9 2 1 e COf^f^im. «^F» 1 4 e , 2 4 e 

^tlb-^^Bl4e, 24eT«^^30e 

^:±T*lfi]^»EA/■^«»i■SJ:5^c:4orv^5. 

2 ftOffirfipSg 1 0 e , 2 0 e CO 9 *>_hffla«4*» 1 0 e CO 
r 1 4 e WS*|S]^«tt % r ^>««F» 1 4 e CO 

fc, T*3Bia»l 4 eOTWd^a^ft^MIBItcifiiltrW 1 
«9ftif e>tb^««R»l 2 e tT^jS^il/rv^ * 
fc, ±1Hlft»W 1 0 e COC ^AttrflS 1 4 e CD&JjfaftM 

5(9 m^5 1 5 e 5 e COT^^^H^ft P^llR'J 
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fw*f9»rre>*i,fc3giut2)rt«fi«i 3 e kxm&tstix 

l« 2 0 e ^fiWA 2 4 e 08*ft*Wltt, SfDft 

2 3 e#Rtt<b*l/r^£ 0 

[0 0 3 8] tit, 2ft©Ml0e, 2 0eH 
^ffi"J««12e, 2 2 eSrSv^l^±T*|fi]^*iaS# 
K> F^HIffifflS 1 3 e , 2 3 e 1 7 e , 2 5 e 

SrSi^tfr 9 ±T*rttd9f <9 &tf TrtfflOStt l 3 
eO*rt«&S|5 1 7 e ^^^L^^-^ldcto-CS^^tie 
«fc9l^otV^ 0 2ftOS»Sl0e, 2 0e£[l£ 
LfciRffi-Cte, 2ftO»«F8l0e, 2 0e^/it:^ 
««*14e, 2 4 e^*fL"CS*^)0^ftiJ»^_hT 
*-ftOi?£ti2e tt, T*Mmasl 6 eiSflrtEtSC t 

:5«Sai4e, 2 4 e^JiT^f^^^^ t 
Me iOtJIV^ — :^^14e, 2 4el:^ 
LTS*[fij60rtffifJ»^O±T*ffi)^*S t 13a «*4 
ffittlftl 5 e^St5^id^r^{R«F»l 4 e, 2 

gi5l4e, 2 4 e(D±T^f^]^j?^ ti4e Ji x 

3 0 e <D^D e J: X> fc'h£V\, 

[0039] ^lt, &±<&*ja«r*i-s:*7* him 

efi % [2] 2 IH^Lfcfg 1 $64 10#iil®4 2 
£31 2 $6 4 4(DWi&&4 5 i<D|BSr«-«r.5 3 0 e ri$$s 

35 1 7 e^ii^ftgi: IT^1#4 1 co^F^IA^ 

4 3K:1-**tf«>SJxa. *Ili|l:feorit fflyf 
tt^iS«lg#»ro*»fC»U 2ttfl)fiWm0e, 
20eW:^Wl4e, 2 4 e l:^irS*ffi] 

e, 2 4 e^±T^*^]C0j?$ t Me X 0 ^W^ s <OX\ % 
2164 4<DMitS4 5 £±««»*2 0 e^^W 

i 6 «t r> < * <9 , iti«A 

ttdS|S]±LTV^c 2 1 0 e . 20 e 

^ftt:5«S«14e, 2 4 e LT«#l"J<D*ffiO 
W»0±T*r6]0»^ t I2e U^il4e, 2 4 
e©±T^f $tue «fc t) hW^^<DX, pifft&^flft 

9^*^* h§Mfc::*>*lig:l eSriiai-5*{itl»IHSfc 

KitS:ti^t?) 0 ftftSlOe, 2.0 e(C 

So 

[0 0 4 0] ft*3, ±T 2 tfc©»i#» 1 0 e , 2 0 e 

ttx Ell ltc^-Tct^t-s Ell ot-^i-t^tttS^- 
t-, rtffl!JtR*Bl 3 e, 2 3 e ?r_hT^N t-fife-frfcHt 5 
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t*t^ ^»JS«FB 1 2 e , 2 2 e CQft^ifclE 1 8 e , 2 

1 2 eOft^»»l 8 e £/^L^£ ^ i: laotMl 
Tfc«fcV\, :Oi^tfcotk 2«tO«»»l 
Oe, 20eW:^fi*»14e, 2 4el:i*tLT 

Ul 6 efrfrtE-tZZ kfrb. ZZ&ftMl 4 e, 24 
e<D±T*GWJPS ti4. J:5t*v> 0 C ^>«» 

SB 1 4 e , 2 4e » LXmjjfa<DftMMft<D±TJjfa 
10 <7>/p£ti2e :Wl4e, 2 4e^±T^ 

£>J?£ t Meet «9 :5Wl4e, 2 

4 e <7} JbT^fa tMe f± N iW:^>3 0 e COfgD 

[0 0 4 1 ] ftmt-> 12) 1 2 fr#RRLT*36Wfc«*;* 
7* h#«i^«iS«>»6*llKWtt«rRMi-5. Ell 2 

^ffl^KEia-e&So flu hi 2^*^T$mc;5te 
ftt, 2ft<Dftfip»iof, 2 o f o^avetb*: 1 mm 
f, 2 o f 4 f ; 24fir»urs 

*[p]O^MI|»»<D±T.*lP]«>JBfS tizf 

1 4 f , 2 4 f tc^UTS^JfiJO^WJlFB^-hT^O 
J¥£ t i3f ^I^Bl 4 f , 2 4 f ^-kT^ftOi? 
$ti4f J: «9 fcSK LTV^^-CI21 1 tw^i-^^^ h$f 

1 a £Sfto-CV^ 0 
[0 0 4 2] BP^, f tt, «ft 

^K^y«fiWr5 2tt<o«itt»»«i Of, 20 
30 i 1 i>*bteix^z> 0 2fto^i of, 2 

0 f o^n-wui. f^t^^r^W^^J; 19 
v^l«eW«oK[»<Z>* llf, 2 l f £itu!SF;f£t:V^ 
-C*U «A.tf»IB£E38«« (SPCC) l££fT^!£# 

2 1 f roffliRMftliltt, 1 4 f , 2 4 f &tef&£ 
tls w^t^^ft»ffll4f, 24ft«:^3 0f 

2 «CCD{ft«p» 10f, 2 0 i (D 0 h±W&tt» lOf© 
w ^{ftS«FB 1 4 f <7)f£;frft*MR'Jf3u ^ ^>*»ffi 1 4 f o 

u«we>tbfc#MiBS»i 2 f t-e^^turvN^o * 
fc, ±«IAmi 1 0 f t7>i^>flM*» 1 4 f (DS*ftrt«| 
fi, »r!?*H f aDXSixi'^-5(SM*»i 4 f©W^ 
a^rfiirtffiomffi^srttt'JSWi 3 f ^tsttbix-o^p 

2ftO»«f»10f 1 2 0 f <Oo t>T«(R»«2 
0 f <Di£«»tt2 4 f 05«*rtJ^MBtt, »f fttfUDX 

5^1B!ltR»2 2 f TM^^ S*l*)rt19Jtt, r^>»^F 
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85 2 5 f fc % ±^tU^2 5 f <D±»A>?>1l*|filrt«HC 
iff 9 ftW bfr?cft«£g{52 3 f £T*j££;h,-C^3o 

[0 0 4 3] ^LT, 2W^10f, 20flt 
*MH!J««i 2 f , 2 2 f fr£VM;:±T*lPH-**a3# 
ftinmU 1 3 f , 2 3 f <D*l*9«fi5ffi5 1 6 f , 2 6 f 

f o*rt«8«FBl 6 f «ra>L«>*C fc oT@££*i£ 
«fc ptC&oTl^&o 2ft(D»«f8iO f,-2 0 f*B« 

^14f, 2 4 f l£»LTa#|fiJ©*M«#0>J:T 
*|fi]OJ»$ tizf ti, T*ffittJ»l 5 f ^fffttSi £ 

w 1 4 f , 2 4 f (D±TJjfa<Dm£ t 

Mf JlOfcHV*. — *\ w^fftWttl 4 f , 2 4 f fd** 

j^m«H5 2 5 f ^flF*Ei"5w *>{&f£m 4 f , 2 

4 f <D±TJffa(Dm& tMf «fct>»V\, r^>»» 
»14f, 24f©±T^Of$tuf (1 ^1^, 

3 0 f CDfiD f X V t>/h£V\ 

WomcKi, 2tt0»j$siof, 20fm 
:5(»»i4f, 2 4 f tr»ura*rtiort««»o 

±T;£ft<Oi?£ ti3f *tr^«»»i 4 f , 2 4 f <Z)Jb 
T#ffi]OiP$ t Mf J: 19 4>SM^0>"{\ 0 16 {c^i - ^^ 

|6]±LTI/^ 0 2ttW«»glO f, 20f^ 

1 4 f , 2 4 ftfcf Lti^(7)^«5) 
OJiT*|S]OJ*$ ti2f dSw^{ft«p(H51 4 f , 24fCO 

him^^li^ l f Sriiigi-S^ffi^Wafef?^ 
t5:i:TO5. 4t ft)*»10f, 20fCJ:o 

[0 0 4 5] fc*5, ±T 2 ftOftjfB 1 0 f , 2 0 f 
tt, 0 1 3^-fJ; 0 1 2tc^i"t(Di:ttK*J' 
fc* ftfeMSfflS 1 3 f % 2 3 f Z±TJjfa\zmti'&t>ltZ> 

t&\z. Kwmn i 2 f . 2 2 f v>mftj%n 1 7 f % 2 
7 f SrsvNtcjf t)S/ 4 csj I T^rfi]^we) fttfT^M&Msas 

1 2 f o*^iftft5 1 7 f ^Lfe5:i:l:J:oti)£l 

Of, 20 f^fttC^ftttBUf, 24f l:»LT 

»15fi&Sff4t5iiH, :5fi»«14f, 2 4 
f 0_kT#ft<Di!£ tMf J:!9t>«v\, w^>{ft» 
»Mf, 24f« LTS*IpIO^««»0 J:T*Ip1 
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